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Disclaimer 

The contents of this report reflect the views of the author or authors who are responsible for the 
facts and the accuracy of the data presented herein. The contents do not reflect the official 
views of the North Dakota Department of Transportation or the Federal Highway 
Administration. This report does not constitute a standard, specification, or regulation. 
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Evaluation of Epoxy Pavement Marking Paint 

Objective 
To compare the performance and cost-effectiveness of epoxy resin pavement marking 

material. 

Scope 
In order to achieve the objective, one test section was constructed in conjunction with 

Project IM-1-094(053)161, using material as described in Special Provision SP 70(97) dated 

July 17,1998. The special provision utilizes several different types of pavement marking 

systems. 

The types of marking materials applied in this test section are listed as follows: 

1.	 Waterborne pavement marking paint- (median and outside edge lines, ramps, and 

gore areas). 

2. Four inch white pavement marking tape (centerline). 

3. Type II Long Term Pavement Marking, epoxy-resin - white and yellow (median and 

outside edge lines and 1 mile of centerline). 

The waterborne system utilized VOGEL UC-1511, (white) & UC-3585, (yellow) paint, 

manufactured by Vogel Paint & Wax Co., Inc.; Orange City, Iowa and Canasphere M247-1 ND 

Dual80% Premium Hwy Spheres, manufactured by Canasphere Industries Ltd.; Moose Jaw, 

Saskatchewan, Canada. 

The LS60 epoxy resin pavement marking system is a two component system. The 

base resin/pigmentation (component A) is manufactured by EPOPLEX; Maple Shade, New 

Jersey.  The activator/curing agent (component B) for the epoxy resin was CEX 12-993, 

manufactured by Henkel Corporation; Kankakee, Illinois. Canasphere M247-1 glass beads 

were also used with this marking system. 

The pavement marking test section was constructed on a new asphalt overlay 

pavement surface. Pavement marking were applied to the west bound lanes of traffic. Marking 

materials were used to delineate the white outside edge line, the yellow median edge line, and 

the white lane skip lines of the west bound lane. 
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Location 
The test section is located on the west bound lane of I-94 between reference 

point 162.360 and 182.874. 

MP162 – 173 - EPOPLEX Epoxy Resin System 
MP173 – 183 – Waterborne System 

EPOPLEX Epoxy Resin 
Pavement Marking System 
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Construction 
OnJune 9 th - 16th, 1999, three types of pavement marking systems were installed on 

Project IM-1-094(053)161; Waterborne Paint, 3M Pavement Marking Tape, and Epoxy-Resin 

Paint.  Traffic Safety Services Inc (TSS) applied all of the pavement marking systems. 

The application of the marking systems was completed in stages. Table 1 provides 

informationdescribing each system, location, and date of installation. 

Table 1: Pavement Marking Systems - Material, Location, & Installation 

VOGEL 
Paint 6/14/99 UC-1511 & UC-3585 Yes Edge Lines Y/W 

Waterborne Paint 

*Canasphere M247-1 ND Dual 80% Premium Highway Sphere 

Installationof the VOGEL UC-1511(white) and UC-3585(yellow) waterborne paint and 

3M Tape were completed following previously used procedures. 

The application of long term pavement marking is specified in Special Provision SP 

70(97), for project IM-1-094(053)161. Appendix A contains a copy of this Special Provision. 

The EPOPLEX LS60 pavement marking system was selected for evaluation. It is 

classified as a Type II, slow cure, epoxy resin pavement marking system. EPOPLEX 

describes the LS60 product as “ a two component 100% solids epoxy coating material 

designed as a slow setting highway marking coating offering durability, corrosion and 

abrasionresistance. LS60 is formulated to provide a simple volumetric mixing ratio of two 

volumes of Component A, (base resin/pigmentation), to one volume of Component B, 

(activator/curing Agent), and is free of TMPTA or multi-functional monomers.” 

Installationof the EPOPLEX LS60 pavement marking system was performed on 

Location 
(RP) Material Date 

Installed 
Manufacturer& 

Product *Glass Beads Line Type Color 

163-182 Tape 
5/21 to 5/29 

1999 
3M No Skip Lines W 

162-172 Epoxy-Resin 6/10/99 EPOPLEX-LS60 Yes Edge Lines Y/W 

162-163 Epoxy-Resin 6/11/99 EPOPLEX-LS60 Yes Skip Lines W 

162-172 Epoxy-Resin 6/11/99 EPOPLEX-LS60 Yes Edge Lines W 

162-182 Paint 6/16/99 
VOGEL 

UC-1511 & UC-3585 
Waterborne Paint 

Yes 
Ramp & 
Gore 

Y/W 

172-182 
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June 10th & 11th, 1999. The installation was observed and photographed by Materials and 

ResearchDivision personnel. Traffic control , as specified under the project Special 

Provisions, was required to provide protection for marking material while curing. Photo 1 

shows the TSS striping equipment applying the LS60 system. 

Photo 1: Application of EPOPLEX LS60 pavement marking system with 
traffic control. 

The epoxy resin material was applied along with the Canasphere, (M247-1 ND Dual 80% 

Premium Hwy Spheres), glass beads. Traffic control was provided by an arrow board TSS 

“trail” vehicle, which also provided coning for protection of the marking material. 

Photo 2 provides a closer view of the striping equipment. The application is being 

monitored by TSS personnel on the striping equipment and from the trailing vehicle by an 

EPOPLEX representative. 
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Photo 2: Application monitored by TSS and EPOPLEX personnel 

Photo 3 shows the finished yellow median edge line and glass beads. Early in the 

striping , a condition known as “railroad tracking” occurred, this condition left longitudinal thin 

areas or “tracks” approximately 1/4" in width, located 1/4" from and parallel to the edge of the 

striping. Adjustments to the striping equipment eliminated this condition. Excess glass beads 

were present and were blown from the finished stripe by the light winds or passing vehicles. 

Photo 3: Finished yellow median edge line with excess glass 
beads. 
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Photo 4 shows the “halo effect” which is a result of the Retroreflectivity of the sun from the glass 

beads. 

Photo 4: “Halo Effect” of sun and glass beads. 

Photo 5 shows the finished stripe being prepared for Retroreflectivity testing . Excess 

glass beads were removed from the finished stripe. 

Photo 5: Preparation of median edge line for Retroreflectivity 
testing. 
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Photo 6 shows a ND DOT employee and the EPOPLEX representative respectively 

conducting 12m and 30m geometry Retroreflectivity tests. These tests were conducted on the 

LS60 system for the median edge line, outside edge line, and center line to establish a 

baseline for future evaluation of the marking system. The results of these test are included in 

AppendixB and C. 

Photo 6: Conducting 12m and 30m geometry Retroreflectivity tests . 
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The yellow median edge line using the LS60 system was completed 6/10/99. A portion 

of the white outside edge line was completed before encountering equipment problems. 

Photo 7 and 8 show the white outside edge line prior to equipment problems. Notice the 

excellent coverage and well defined edge of the stripe. 

Photo 7: Properly applied white outside edge line. 

Photo 8: Well define white outside edge line. 
. 
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The equipment problems created skips in the application of the outside edge line. Photo 9 

shows the result of repairs to this section (6/11/99), which resulted in a poorly defined edge. 

The photo clearly shows the location where re-application of the system occurred after 

correction of the equipment problems. At this point, the line edges once again become clearly 

defined. 

Photo 9: Application problems in final section of project. 

9




Photo 10 shows the completion of the outside edge line and a section of the LS60 

system applied as centerline striping. Notice the poorly defined edges on the centerline shown 

atthe lower left of the photo. Photo 11 is a closer view of this poorly applied line. This may have 

beenthe result of the same equipment problems encountered on 6/10/99. 

Photo 10. Completion of white outside edge line and poorly 
defined centerline. 

Photo 11: Porly applied centerline. 
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Initial Observations 
Personnelfrom the NDDOT and EPOPLEX evaluated the LS60 pavement marking 

system on September 20,1999 (30m geometry utilizing EPOPLEX equipment) and October 

29,1999 (12m geometry utilizing ND DOT equipment). This observation after several months 

oftraffic was conducted to determine the short term changes occurring since construction, and 

to establish a new baseline prior to entering the winter season. The establishment of this new 

baseline is important as it provides the reference to quantify the durability of the LS60 system 

whensubjected to winter environmental conditions and physical abuse from traffic and 

mechanicalsnow removal equipment. 

A representative from EPOPLEX provided the 30m Retroreflectivity test data for the 

LS60 system from MP163 to MP172. ND DOT personnel, utilizing 12m geometry equipment, 

conducted Retroreflectivity tests on the edge and center line striping from MP163 to MP175. 

The striping at MP173 to MP175 is the standard ND Specification waterborne paint system. 

This paint system will be used as a control section for the evaluation of the LS60 epoxy system. 

The average Retroreflectivity results for the 30m tests are presented in Table 1 and Charts 1-2-

3.The average Retroreflectivity results for the 12m tests are presented in Table 2 and Charts 4-

5-6. The complete data sets for the construction and pre-winter observations are included in 

AppendixB (30m geometry) and Appendix C (12m geometry). 

A  reduction in Retroreflectivity has occurred in the LS60 white test section since 

construction.  Closer inspection shows that many of the glass beads have been lost as 

indicated by empty craters in the paint surface. As predicted by the EPOPLEX representative, 

there has been an improvement in the Retroreflectivity of the LS60 yellow test section. 

11




 EPOPLEX LS60 Pavement Marking System 
EPOPLEX Retroreflectivity Test Results - 30m Geometry (Average) 

IM-1-094(053)161 WB 

06/11/99 09/20/99 
MILE White Yellow White Yellow Center 

Line 

172 465 278 438 318 
171 432 272 447 318 
170 387 261 414 303 
169 424 279 447 315 
168 331 304 266 308 
167 390 272 352 336 
166 321 322 407 365 
165 328 342 319 386 
164 329 291 311 332 
163 354 287 421 342 410 

Table 1: Average Retroreflectivity - 30m Geometry 

EPOPLEX LS60 Pavement Marking System 
ND DOT Retroreflectivity Test Results - 12m Geometry (Average) 

IM-1-094(053)161 WB 

06/11/99 09/20/99 
MILE White Yellow Center 

Line * 

White Yellow Center Line * 

Stripe 1 Stripe 2 

175 407 177  VOGEL UC-1511 & UC-3585 
174 408 166  Waterborne Paint Edge Stripes 
173 365 396 110 

172 402 364 347 
171 395 
170 376 367 315 
169  LS-60 Epoxy Paint Edge Stripes 
168 401 328 
167 459 Average 
166 436 858 406 353 863 881 872 
165 428 
164 315 355 673 818 746 
163 384 316 387 395 391 

Note: * Center Line LS-60 Epoxy @ MP 163 
Center Line Tape @ MP 164 &166 

Table 2: Average Retroreflectivity - 12m Geometry 
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30m Geometry Test Results
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172 171 170 169 168 167 166 165 164 163 
Mile Point 

White - 6/11/99 

White - 9/20/99 

Retroreflectivity 
White - 30 Meter Geometry 

Note: - VOGEL UC-1511 & UC-3585 
-LS-60 Epoxy Paint @ MP 172-163 

Chart 1: White - Retroreflectivity Test Results (30m geometry) 
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172 171 170 169 168 167 166 165 164 163 
Mile Point 

Yellow - 6/11/99 

Yellow - 9/20/99 

Retroreflectivity 
Yellow - 30 Meter Geometry 

Note: - VOGEL UC-1511 & UC-3585 
-LS-60 Epoxy Paint @ MP 172-163 

Chart 2: Yellow - Retroreflectivity Test Results (30m geometry) 
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30m Geometry Test Results (cont.)
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172 171 170 169 168 167 166 165 164 163 
Mile Point 

Center Line - 9/20/99 

Retroreflectivity 
Center Line - 30 Meter Geometry 

Note:* Center Line LS-60 Epoxy @ MP 163 

Chart 3: Center Line - Retroreflectivity Test Results (30m geometry) 

14




12m Geometry Test Results
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Mile Point 

White - 6/11/99 

White - 10/29/99 

Retroreflectivity 
White - 12 Meter Geometry 

Note: - VOGEL UC-1511 & UC-3585 
Waterborne Paint @ MP 175-173 

-LS-60 Epoxy Paint @ MP 172-163 

Note:* Center Line LS-60 Epoxy 
Center Line Tape @ MP 164 &166 

@ MP 163 

Chart 4: White - Retroreflectivity Test Results (12m geometry) 
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Chart 5: Yellow - Retroreflectivity Test Results (12m geometry) 
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12m Geometry Test Results (cont.)
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Mile Point 

Center Line* - 6/11/99 

Center Line* - 10/29/99 

Retroreflectivity 
Center Line - 12 Meter Geometry 

Note: - VOGEL UC-1511 & UC-3585 
Waterborne Paint @ MP 175-173 

-LS-60 Epoxy Paint @ MP 172-163 
Note:* Center Line LS-60 Epoxy 

Center Line Tape @ MP 164 &166 
@ MP 163 

Chart 6: Center Line - Retroreflectivity Test Results (12m geometry) 
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Material Testing 
Laboratorytesting of the EPOPLEX LS60 epoxy resin pavement marking material was 

conducted by Advanced Materials Center, Inc. The material was evaluated against the 

specifications contained in Special Provision SP 70(97) issued July 17,1998. The results of 

these tests were received after the LS60 system had been applied. The test results indicate the 

materialfailed, (in several categories), to meet the specifications, as outlined in SP 70(97). 

Table 2 provides the results of the tests and the specifications they were tested against. 

Table 2: EPOPLEX LS60 Test Results 

Daylight 

Reflectance 

(Y) 

Abrasion 

Resistance 

(loss in mg) 

Shore D 

Hardness 

Avg Tensile 

Break Load 

(psi) 

Avg Compress. 

Break Load 

(psi) 

Color Test Spec Test Spec Test Spec Test Spec Test Spec 

Yellow 29.82 50 

min 

97.7 82 

max 

84 75-90 2420 6000 

min 

9730 12,000 

min 

White 95.28 83 

min 

26.5 82 

max 

85 75-90 3540 6000 

min 

9960 12,000 

min 

The chromaticity limits of x=0.536, and y=0.404 for the yellow material, do not fall in the 

boundaryof those specified by the special provision. 
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Summary 
GeneralStatements 

As of this report, all of the paint systems are performing well, however a reduction in 

Retroreflectivityof the LS60 white test stripes has occurred in the time since construction. This 

maybe attributed to the loss of glass beads as noted during the observation. There has been 

animprovement in the Retroreflectivity of the LS60 yellow test stripes, as predicted by the 

EPOPLEX representative. 

Based on12m geometry Retroreflectivity tests, the UC-1511(white) waterborne 

system is outperforming the LS60 (white) epoxy system, however the LS60 (yellow) epoxy 

system is outperforming the UC-3585 (yellow) waterborne system. 

12m Retroreflectivity tests on the centerline tape striping and LS60 epoxy striping indicate that 

the Retroreflectivity of the centerline tape is as much as two times greater than that of the LS60 

system. Neither of these marking systems was constructed as ground-in sections; therefore 

both will be subjected to similar environmental and physical abuse. 

Recommendations 

Since the EPOPLEX LS60 material failed to meet the specifications outlined in SP 

70(97), it is recommended that further observation of this project be discontinued. The detailed 

informationincluded in this report may be utilized for comparative purposes when evaluating 

future projects. 
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